o coli v^uiug, i r\o 



PATENT ABSTRACTS OF JAPAN 



(1 1 )P ublication number : 11-335519 
(43)Date of publication of application : 07.12.1999 



(SDlnt.CI. 



C08L 59/00 
C08K 5/21 
C08L 61/24 



(21 Application number : 11H)57627 
(22)Date of filing : 04.03.1999 



(71) Applicant POLYPLASTICS CO 

(72) lnventor : HARASHINA HATSUHIKO 

KURITA HAYATO 



(30)Priority 

Priority number : 10 77102 Priority date : 25.03.1998 Priority country : JP 

(54) POLYACETAL RESIN COMPOSITION AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the stability of a polyacetal resin to inhibit the resin from forming 
formaldehyde. 

SOLUTION: About 0.01-10 pts.wt. specified urea derivative is added to 100 pts.wt. polyacetal resin. The 
specified urea derivative includes a mono~N- substituted urea (e.g. N-methylurea or N-ethylurea) or a urea 
condensate (e.g. urea/aldehyde condensate). An antioxidant may be added to the polyacetal resin. 

LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiners decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[P atent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9 Jpdl.ncipi.go.jp/f A1 /result/detail/main/WAAAoJ a4wwD A41 1 33551 9P 1 .htm 2005/03/ 



JP,1 1 -33551 9,A ICLAIMSJ 
* NOTICES * 



1/1 ^-v 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The polyacetal resin constituent containing polyacetal resin and at least one sort of urea derivatives 
chosen from the urea condensation product which has a mono-N-Dermutation urea and at least one amino 
group. 

[Claim 2] The polyacetal resin constituent according to claim 1 whose urea derivative is a condensation product 
of biuret, BIUREA, iso butylidene diurea, do dust DIN diurea or a urea, and formaldehyde. 
[Claim 3] The polyacetal resin constituent according to claim 1 whose amount of the urea derivative used is 
0.01 - 10 weight section to the polyacetal resin 100 weight section. 

[Claim 4] Furthermore, the polyacetal resin constituent containing an antioxidant according to claim 1. 
[Claim 5] The polyacetal resin constituent of a urea derivative and an antioxidant according to claim 4 which 
are the former /latter =0.1 /I - 10/1 comparatively (weight ratio). 

[Claim 6] Furthermore, the polyacetal resin constituent containing a nitrogen content compound according to 
claim 1. 

[Claim 7] The manufacture approach of the polyacetal resin constituent which mixes polyacetal resin and at 
least one sort of urea derivatives chosen from the urea condensation product which has a mono-N-permutatior 
urea and at least one amino group. 

[Claim 8] Polyacetal resin mold goods which consisted of polyacetal resin constituents according to claim 1. 
[C laim 9] (1 ) When it saves at the temperature of 80 degrees C in a closed space for 24 hours, the amount of 
generating formaldehyde is 2 the surface area of 1cm of mold goods. When saved in the closed space of below 
2.0micro [ of hits ] g or (2) temperature of 60 degrees C, and saturated humidity for 3 hours, the amount of 
generating formaldehyde is 2 the surface area of 1cm of mold goods. Polyacetal resin mold goods according to 
claim 8 which are below 2.5micro [ of hits ] g. 

[Claim 10] Polyacetal resin mold goods according to claim 8 with which mold goods are chosen from autoparts, 
the electrical and electric equipment and electronic parts, building materials and a pipe fitting, a life and the 
components for cosmetics, and medical components and which are kinds at least. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[OO01] 

[Field of the Invention] A formaldehyde yield is controlled remarkably and this invention relates to the 
polyacetal resin mold goods fabricated with said resin constituent in the polyacetal resin constituent excellent 
in fabricating-operation nature and its manufacture approach, and a list. 
[0002] 

[Description of the Prior Art] Since it excels in a mechanical property, fatigue resistance, an antifriction and 
abrasiveness, chemical resistance, and a moldability, polyacetal resin is widely used in the field of autoparts, 
electrical-and-electric-equipment components, other precision machinery components, building materials and a 
piping member, the components for a life /makeup, medical components, etc. However, the demand to the 
quality shows the inclination developed more with amplification of an application, and diversification. It is 
mentioned that poor shaping, such as a silver streak of that the mechanical strength in processing processes, 
such as extrusion or a forming cycle, does not fall as a property required of polyacetal resin, that the affix 
(mould deposit) to metal mold does not occur, that the mechanical physical properties under long-term heating 
conditions (heat aging) do not fall, and mold goods and a void, does not arise etc. Decomposition of the polymer 
at the time of heating is mentioned to one of the important factors of these phenomena. Especially polyacetal 
resin is easy to be decomposed from the chemical structure easily under acidity or alkaline conditions under a 
heating oxidizing atmosphere intrinsically. Therefore, as an essential technical problem of polyacetal resin, 
thermal stability is high and controlling generating of the formaldehyde from a molding processing process or 
mold goods is mentioned. Formaldehyde is activity chemically, and if it becomes a formic acid by oxidation, and 
has an adverse effect on thermal resistance or uses for the components of the electrical and electric 
equipment etc., a metal contact-surface article will corrode, or it will discolor by adhesion of an organic 
compound, and it will produce a contact fault. Furthermore, formaldehyde itself pollutes the work environment i 
a subassembly process, and the living environment of the activity circumference of a final product. 
[0003] In order to stabilize an activity end chemically, the approach of carrying out decomposition clearance of 
the part for an unstable end,, and using as an inactive stability end about the approach and copolymer which 
esterify the end of a polymer according to acetylation etc. about a homopolymer, after copolymerizing a 
trioxane and the monomer which has contiguity carbon to carbon bonds, such as cyclic ether and an annular 
formal, at the time of a polymerization etc. is learned. However, at the time of heating, **** decomposition in 
the principal chain part of a polymer also takes place, the prevention cannot be coped with only by the above- 
mentioned processing, but addition of an antioxidant and other stabilizers is made indispensable practical. 
[0004] However, even if it blends these stabilizers, it is difficult to control decomposition of polyacetal resin 
thoroughly, and in the case of melting processing by the extrusion and the forming cycle for preparing a 
constituent actually, an operation of heat and oxygen is received within the cylinder of an extruder or a making 
machine, formaldehyde occurs from decomposition and the end which is not fully stabilized of a principal chain, 
and work environment is worsened at the time of extrusion-molding processing. Moreover, if rear-spring- 
supporter shaping is carried out to long duration, while a finesHike object and tarry material will adhere to mete 
mold (mould deposit) and reducing working efficiency, it is one of the maximum factors to which the surface 
state of mold goods is reduced. Furthermore, lowering of a mechanical strength and discoloration of resin arise 
by polymer decomposition. From such a point, great efforts are continued in quest of the more effective 
stabilization formula about polyacetal resin. 

[0005] As an antioxidant added by polyacetal resin, the phenolic compound (hindered phenol) which has steric 
hindrance, and the amine compound (hindered amine) which has steric hindrance are known, and a melamine 
derivative, an amidine compound, an alkali-metal hydroxide and an alkaline-earth -metal hydroxide, organic, or i 
inorganic-acid salt is used as other stabilizers. Moreover, an antioxidant is usually used combining other 
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stabilizing agents. However, even if it uses such an additive, it is difficult to give high stability to polyacetal 
resin. 

[0006] By adding an antioxidant, alkylene urethane, and a urea to a polyacetal copolymer, the stability over heat 
and an oxidizing atmosphere is made to improve in JP,52-59646,A, and the polyacetal resin constituent which 
does not produce coloring is indicated. However, it is difficult to still control generating of formaldehyde notably 
only by addition of an anti-oxidant and a urea, 
[0007] 

[Problem (s) to be Solved by the Invention] Therefore, the object of this invention is to provide with mold goods 
the resin constituent which can improve the thermal stability of polyacetal resin, especially the melting stability 
at the time of a fabricating operation and its manufacture approach, and a list. 

[0008] Other objects of this invention can control generation of formaldehyde remarkably by little addition, and 
are to provide with mold goods the polyacetal resin constituent which can improve work environment and its 
manufacture approach, and a list. 

[0009] It improves the quality of mold goods while it controls generation of formaldehyde and can control 
adhesion of a decomposition product etc. in metal mold, and extraction of the decomposition product from mold 
goods and the heat deterioration of mold goods, even if the object of further others of this invention is under a 
severe condition, and it is to provide with mold goods the polyacetal resin constituent which can improve a 
moldability and its manufacture approach, and a list. 
[0010] 

[Means for Solving the Problem] The urea derivative which has the specific chemical structure finds out having 
effectiveness remarkable as the stabilizer of polyacetal resin, especially a stabilizer at the time of processing, 
and this invention persons came to complete this invention, as a result of performing retrieval examination of a 
series of urea derivatives about the stabilizer of polyacetal resin, in order to attain the above-mentioned object. 

[0011] That is, the polyacetal resin constituent of this invention consists of polyacetal resin and at least one 
sort of urea derivatives chosen from the urea condensation product which has a mono-N -permutation urea and 
at least one amino group. The amount of the urea derivative used is 0.01 - 10 weight section extent for 
example, to the polyacetal resin 100 weight section. Said constituent may contain the antioxidant further. 
[0012] By the approach of this invention, the polyacetal resin constituent with which thermal stability and 
processing stability have been improved is manufactured by mixing polyacetal resin and a urea derivative. 
Furthermore, the mold goods which consisted of said polyacetal resin constituents are also contained in this 
invention. 

[0013] In addition, in addition to a mono-N-permutation urea, in this description, the condensation product of a 

urea may also be named a "urea derivative" generically. 

[0014] 

[Embodiment of the Invention] The resin constituent of this invention consists of polyacetal resin and a urea 
derivative. 

[0015] Polyacetal resin is a high molecular compound which makes an oxy-methylene group (-CH2 0-) a main 
configuration unit, and the polyacetal copolymers (for example, the Polyplastics make, a trade name "Duracon", 
etc.) which contain other comonomer units in addition to polyacetal homopolymers (for example, the U.S. Du 
Pont make, a trade name "Dirline", the Asahi Chemical Co., Ltd. make, a trade name "TENAKKU 4010", etc.) 
and an oxy-methylene group are contained. In a copolymer, with a carbon number of about (preferably about 
two to four carbon number) two to six oxy-alkylene units (for example, an oxyethylene radical (-CH2 CH2 0-), 
an oxypropylene radical, an oxy-tetramethylen radical, etc.) are included per comonomer. the content of a 
comonomer unit — small quantity, for example, the polyacetal resin whole, — receiving — 0.01 -20-tnol % — 
desirable — 0.03—1 0-mof % (for example, 0.05-5-mol % — it can choose from the range of about 0.1-5 mol % 
still more preferably. 

[0016] Polyacetal copolymers may be the copolymer which consisted of two components, a terpolymer which 
consisted of three components. Polyacetal copolymers may be a block copolymer besides a random copolymer, 
a graft copolymer, etc. Moreover, polyacetal resin may be not only a line but branching structure, and may have 
the structure of cross linkage. Furthermore, the end of polyacetal resin may be stabilized according to 
esterification with carboxylic acids, such as an acetic acid and a propionic acid, or those anhydrides etc. There 
is especially no limit, and if melting shaping is possible also for the polymerization degree of polyacetal, and 
whenever [ branching ], and a degree of cross linking, they are good. 

[0017] Said polyacetal resin can be manufactured by carrying out the polymerization of cyclic ether, such as 
aldehydes, such as formaldehyde, a paraformaldehyde, and an acetaldehyde, a trioxane, ethyleneoxide, propyien 
oxide, 1 , 3-dioxolane, a diethylene— gtyco I formal, and a 1 ,4-butanediol formal, or the annular formal. 
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[0018] By adding a specific urea derivative, the feature of this invention raises the processing stability of 
polyacetal resin remarkably, and is in the point which controls generating of formaldehyde remarkably. If said 
urea derivative is used, the stabilization effect which exceeds the conventional stabilizer far can be discovered, 
and the polyacetal resin constituent excellent in workability can be obtained. 

[0019] A mono-N-permutation urea, a urea condensation product, etc. are contained in such a urea derivative 
that the urea derivative should just have at least one amino group (especially at least two amino groups). As a 
mono-N-permutation urea, for example A mono-N-alkylation urea (For example, mono-N-C1-6 alkylation ureas, 
such as N-methyl object and N— ethyl object), An alkylene bis -urea (for example, bis-urea of C2-8 alkylene 
groups, such as ethylene, a propylene, a butylene, and hexamethylene, etc.), A mono-N-cycloalkyl permutation 
urea (for example, mono-N-C3-10 cycloalkyl permutation ureas, such as N-cycIo butyl object and N-cyclohexyl 
object), Mono-N-hydrocarbon-group permutation ureas, such as a mono-N-aryl permutation urea (for example, 
mono-N-C6-1 2 aryl permutation ureas, such as a phenyl substitution product), etc. are mentioned. Moreover, 
as a urea condensation product, annular [ of a urea and aldehydes, such as formaldehyde, an acetaldehyde, and 
isobutyraldehyde, ] or an un-annular condensation product is mentioned, for example. 
[0020] The polymer which has two or more urea units (or urea residue) as these urea condensation products 
(for example, the dimers (for example, biuret, BIUREA, etc.) of a urea), the un-annular condensation product of 
a urea and isobutyraldehyde, and condensation product [ of ureas (for example, iso butylidene diurea etc.) and 
an acetaldehyde ] [ — for example 2 - The un-annular condensation products (for example, Yulia Holum, Holum 
nitrogen, etc.) of], a urea, and formaldehyde, such as an oxo — 4-methyl-6-ureido hexa hydro pyrimidine (clo 
dust DIN diurea), a urea-resin (formaldehyde resin), etc. can be illustrated. In the un-annular condensation 
product of a urea and formaldehyde, 1 or two or more urea units may condense, and the urea unit (n is one or 
more integers) of an individual (n+1) may condense through n methylene chains. A urea derivative is 
independent, or it can be used, combining it two or more sorts. Moreover, a urea-resin may be meltable in the 
warm water of 40-1 00-degree-C (especially 50-80 degrees C) extent, and may be insoluble. A urea-resin can 
be obtained by the reaction of copolycondensation components, such as a phenolic compound, a melamine, and 
guanamines, and formaldehyde a urea, thiourea, and if needed at least, and may be an initial condensate with 
formaldehyde. Moreover, you may be methylolurea resin which has a methylol radical, and some [ at least ] 
methylol radicals may be alkoxy methylurea resin etherified with alcohols (for example, C 1-6, such as a 
methanol, ethanol, propanol, isopropanol, and a butanol alcohol). Although a urea-resin may be a water-soluble 
urea-resin, it is desirable that it is a water-insoluble nature urea-resin. 

[0021 ] the addition of a urea derivative — for example, the polyacetal resin 1 00 weight section — receiving — 
0.01 - 1 0 weight section — it is 0.02 - 5 weight section extent preferably, and even if it is the 0.03 - 2.5 weigh 
section, generation of formaldehyde can be controlled notably. If it is difficult to reduce a formaldehyde yield 
effectively as the addition of a urea derivative is under the 0.01 weight section and it exceeds 10 weight 
sections, a moldability and a mechanical strength will fall. 

[0022] Although remarkable stability can be given to polyacetal resin even if said urea derivative is independen 
you may use it combining an antioxidant, a basic nitrogen content compound, alkali, or an alkaline earth metal 
compound (especially an organic carboxylic-acid metal salt, a metallic oxide, a metal carbonate, a metal 
inorganic-acid salt). 

[0023] For example, phenol systems (hindered phenols etc.), an amine system, the Lynn system, a sulfur 
system, a hydroquinone system, a quinoline system antioxidant, etc. are contained in an antioxidant. 
[0024] In a phenolic antioxidant, hindered phenols (4-tnethyl-6-t-butylphenol), for example, 2,2'-inethylene bis 
4,4 , -methylenebis (2, 6-G t-butylphenol), 4, and 4'-butylidenebis (3-methyl-6-t-butylphenol), 2,6-di-t-butyl-p 
cresol, 1 and 3, 5-trimethyl -2, 4, 6-tris (3, 5-G t-butyl-4-hydroxybenzyl) benzene, A 1 ,6-hexanediol-screw [3 
(3, 5-G t-butyl-4-hydroxyphenyl) propionate], Pentaerythritol tetrakis [3-(3, 5-G t-butyl-4-hydroxyphenyl) 
propionate], A triethylene glycol-screw [3~(3-t-butyl-5-methyl-4-hydroxyphenyl) propionate], n--octadecyl-3- 
(4' and 5'-G t-butylphenol) propionate, n-octadecyl-3-(4 '-hydroxy - 3 ' and 5'-G t-butylphenol) propionate, 
Stearyl-2-(3, 5-G t-butyl-4-hydroxy phenol) propionate, Distearyl -3, 5-G t-butyl-4-liydroxybenzyl 
phosphonate, 2-t-butyl-6-(3-t-butyt-5-methyl-2-hydroxybenzyl)-4-methylphenyl acrylate, N and N'Hiexa 
methylenebis (3 5 - G t-butyl-4-hydroxy-hydronalium thinner MAMIDO), 3, 9-screw {2-[3-(3-t-butyl-4- 
hydroxy-5-methylphenyl) propionyloxy]-1 and 1 -dimethyl ethylMetraoxaspiro [2,4,8, and 10-] [5, 5] 
undecane, 4,4'-thiobis (3— methyl— 6— t-butylphenol), 1 and 1,3-tris (2-methyl-4-hydroxy-5-t-butylphenol) 
butane, etc. are contained. 

[0025] In an amine system antioxidant, it is hindered amine, for example, 4-methoxy. - 2, 2, 6, and 6- 
tetramethylpiperidine, 4-benzoyloxy - 2, 2, 6, and 6-tetramethylpiperidine, 4-phenoxy - 2, 2, 6, and 6- 
tetramethylpiperidine, a screw-(2, 2, 6, and 6— tetramethyl-4— piperidyl) OGISA rate, Screw-(2, 2, 6, and 6- 
tetramethyl— 4— piperidyl) malonate, A screw-(2, 2, 6, and 6-tetramethyl— 4— piperidyl) horse mackerel peat, 
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S crew-(2, 2, 6, and 6-tetramethyl-4-piperidyl) sebacate, Screw-(1 , 2, 2, 6, and 6-pentamethyl-4-^>iperidyl) 
sebacate, Screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) terephthalate, 1, 2-screw (2, 2, 6, and 6-tetramethyl- 
4— piperidyloxy) ethane, Phenyl-1-naphthylamine, phenyl-2-fiaphthylamine, N, and N '-diphenyl -1,4- 
phenylenediamine, N-phenyl-N '-cyclohexyl -1, 4-phenylenediamine, etc, are contained. 
[0026] In the Lynn system anti-oxidant, for example, trHsodecyl phosphite, triphenyl phosphite, Tris 
nonylphenyl phosphite, diphenyl isodecyl phosphite, Phenyl dHsodecyl phosphite, 2,2-methylene bis (4,6— di— t— 
butylphenyDoctyl phosphite, 4 and 4'-butylidenebis (3-methyl-6-t-buthylphenyl) J ITORIDE sill phosphite, Tris 
(2, 4-G t-buthylphenyl) phosphite, tris (2-t-butyl-4-methylphenyl) phosphite, Tris (2, 4-G t-amyl phenyl) 
phosphite, tris (2-t-t>uthylphenyl) phosphite, Screw (2-t-buthylphenyl) phenyl phosphite, tris [2-(1 and 1- 
dimethyl propyl)-phenyl] phosphite, Tris [2 and 4-(1 and 1 -dimethyl propyl)-phenyl] phosphite, Phosphite 
compound; and triethyl phosphines, such as tris (2-cyclohexyl phenyl) phosphite and tris (2 -t-butyl-4 -phenyl 
phenyl) phosphite, A TORIPURO pill phosphine, tributyl phosphine, tri-cyclohexyl phosphine, A diphenyl vinyl 
phosphine, ally I compound diphenylphosphine, triphenyl phosphine, A methylphenyl-p-anisyl phosphine, p-anisyl 
diphenylphosphine, p-tolyl diphenylphosphine, a G p-anisyl phenyl phosphine, A G p-tolyl phenyl phosphine, a 
tree m-aminophenyl phosphine, A tree 2, 4-dimethylphenyl phosphine, trees 2 and 4, 6-trimethyl phenyl 
phosphine, Phosphine compounds, such as tree o-tolyl phosphine, tree m-tolyl phosphine, tree p-tolyl 
phosphine, tree o-anisyl phosphine, tree p-anisyl phosphine, 1, and 4-screw (diphenyl phosphino) butane, etc. 
are contained. 

[0027] 2,5-di-t-butylhydroquinone etc. is contained in a hydroquinone system anti-oxidant, and it is for 
example, 6-ethoxy in a quinoline system anti-oxidant. - 2, 2, 4-trimethyl -A 1 and 2-dihydroquinoline etc. is 
contained and dilauryl thiodipropionate, distearyi thiodipropionate, etc. are contained in a sulfur system anti- 
oxidant. 

[0028] these antioxidants — a kind — or two or more sorts can be used together. A phenolic antioxidant 
(especially hindered phenols) etc. is contained in a desirable antioxidant. Also in hindered phenols, especially, for 
example C2-10 alkylene diol-screws, such as a 1 ,6-hexanediol-screw [3-(3, 5-G t-butyl-4-hydroxyphenyl) 
propionate] [3-(3 and 5-G branching C 3-6 alkyl-4-hydroxyphenyl) propionate]; for example Triethylene glycol- 
screw [3- (3-t-butyl-5-methyl-4-hydroxyphenyl) J I or TORIOKISHI C 2-4, such as propionate] Alkylene diol- 
screw [3-(3 and 5-G branching C 3-6 alkyM-hydroxyphenyl) propionate]; for example C 3-8, such as glycerol 
tris [3— (3, 5-G t-butyl-4-hydroxyphenyl) propionate] Alkylene triol-screw [3-(3 and 5-G branching C 3-6 alkyl- 
4-hydroxyphenyl) propionate]; for example Pentaerythritol tetrakis [3- (3, 5-G t-butyl-4-hydroxyphenyl) C 4-8, 
such as propionate] Alkylene tetra-all tetrakis [3-(3 5-G branching C3-6 alkyl-4-hydroxyphenyl) propionate] 
etc. is desirable. 

[0029] These antioxidants are independent or can be used two or more sorts, the content of an antioxidant — 
for example, the polyacetal resin 100 weight section — receiving — 0.01 -5 weight section — desirable — the 
0.05 - 2.5 weight section — it can choose from the range of 0.1 - 1 weight section extent especially. 
[0030] A low molecular weight compound and a high molecular compound (nitrogen content resin) are contained 
in a basic nitrogen content compound. As a nitrogen content low molecular weight compound, for example Fatty 
amines, such as monoethanolamine and diethanolamine, aromatic amine (aromatic series secondary amine or 
tertiary amine, such as ortho toluidine, para toluidine, and p-phenylene diamine), An amide compound (multiple- 
valued carboxylic amide, such as a chestnut amide and isophthalic acid diamide, p-amino benzamide, etc.), A 
hydrazine or its derivative (hydrazides, such as a hydrazine, a hydrazone, and multiple-valued carboxylic-acid 
hydrazide etc.), poly amino triazine (guanamines, such as guanamine, acetoguanamine, and benzoguanamine, or 
those derivatives — ) A melamine or its derivative, a uracil or its derivative, cytosines (a uracil, uridine, etc.), or 
the derivatives (a cytosine, cytidine, etc.) of those can be illustrated. 

[0031] the amino resin (condensation resin, such as guanamine resin, melamine resin, and guanidine resin, — ) 
generated by the reaction with formaldehyde as nitrogen content resin, for example Copolycondensation resin, 
such as phenol-rnelamine resin, benzoguanamine-melamine resin, and aromatic series polyamine-melamine resir 
etc., Aromatic amine-formaldehyde resins (aniline resin etc.), polyamide resin for example, independent or 
copolymerization polyamides, such as nylon 3, nylon 6, Nylon 66, Nylon 11, Nylon 12, nylon MXD6, Nylon 46, 
Nylon 610, nylon 6-11, Nylon 612, and nylon 6 -66-610, — Polyester amide, such as a permutation polyamide 
which has a methylol radical and an alkoxy methyl group, polyamidoimide, polyacrylamide, the poly amino 
thioether, etc. can be illustrated. 

[0032] Poly amino triazine (a melamine or its derivative) and nitrogen content resin (amino resin, such as 
melamine resin, polyamide resin, etc.) are contained in a desirable nitrogen content compound. Especially a 
melamine, amino resin (melamine resin etc.), and polyamide resin are desirable, and bridge formation amino resir 
is desirable also in amino resin, furthermore, melamine resin (melamine-formaldehyde resin) — especially bridge 
formation melamine resin is desirable. 
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[0033] these nitrogen content compounds — independent — or two or more sorts — it can be used — the 
amount of the nitrogen content compound used — for example, the polyacetal resin 100 weight section — 
receiving — 0.01 - 5 weight section — it can choose from the range of 0.05 - 2.5 weight section (especially 0.1 

- 1 weight section) extent preferably. 

[0034] as alkali or an alkaline-earth-metal compound — salt [ of alkali metal (sodium, potassium, etc.) or 
alkaline earth metal (calcium, magnesium, etc.), and an organic carboxylic acid ]; — metal inorganic-acid salts, 
such as a salt of metal carbonate; alkali metal (sodium, potassium, etc.) or alkaline earth metal (calcium, 
magnesium, etc.), such as metallic -o xide £ aC O (s)3, such as CaO and MgO, and MgC03, and a boric acid and a 
phosphoric acid, etc. can be illustrated. 

[0035] As a carboxylic acid which constitutes said carboxylic-acid metal salt, with a carbon number of about 
one to 36 saturation or partial saturation aliphatic carboxylic acid can be used. Moreover, these aliphatic 
carboxylic acid may have hydroxyl. 

[0036] As said saturation aliphatic carboxylic acid, an acetic acid, a propionic acid, butanoic acid, a caproic acid 
A caprylic acid, a capric acid, a lauric acid, a myristic acid, a palmitic acid, Stearin acid, arachidic acid, behenic 
acid, a lignoceric acid, a cerotic acid, Saturation C 1 —36 monocarboxylic acid, such as a montanoic acid, a 
melissic acid, and a cello blastin acid, Saturation C3-36 dicarboxylic acid, such as oxalic acid, a malonic acid, a 
succinic acid, and an adipic acid, Multiple-valued carboxylic acids, such as saturation C6-36 tricarboxylic acid, 
such as tricarballylic acid and butane tricarboxylic acid, Or these oxy acid (for example, a lactic acid, 
hydroxybutyric acid, a hydroxy lauric acid, a hydroxy palmitic acid, hydroxy stearin acid, a malic acid, a citric 
acid, etc.) etc. can be illustrated. 

[0037] As said partial saturation aliphatic carboxylic acid, partial saturation C3-36 carboxylic acids or these ox^ 
acid (for example, a PUROPI all acid, a steer roll acid, etc.), such as undecylenic acid, oleic acid, an elaidic acid, 
a cetoleic acid, an erucic acid, brassidic acid, a sorbic acid, linolic acid, a linolenic acid, and an arachidonic acid, 
etc. can be illustrated. 

[0038] that said alkali or an alkaline-earth-metal compound is independent or two sorts or more — combining - 

- it can be used — the rate — the polyacetal resin 100 weight section — receiving — 0.001 - 10 weight 
section — it can choose from the range of 0.001 - 5 weight section (especially 0.001 - 2 weight section) exten 
preferably. 

[0039] Said antioxidant, a nitrogen content compound and alkali, or an alkaline-earth-metal compound may be 
combined and used, respectively, furthermore, a urea derivative (A), and an antioxidant and/or a nitrogen 
content compound (B) — comparatively (weight ratio) — (Former A) /(Latter B ) =0.1 /I -10/1 — desirable 
-0.2 /I - 10/1 — it can choose from the range of 10/t 0.3/1 ~] 1 (for example, 0.5 /I -5/1) extent still 
more preferably. [ for example, ] If especially the rate of a urea derivative increases, the amount of generation 
of formaldehyde is greatly improvable. 

[0040] such a component (A) of a rate and a total amount of (B) — usually — the polyacetal resin 100 weight 
section — receiving — 0.05 - 15 weight section — desirable — 0.1 - 1 0 weight section — further — desirabk 

- 0.1 - 5 weight section (for example, 0.1 - 3 weight section) — it is 0.3 - 3 weight section extent especially. 
[0041 ] the coloring agent which contains various additives, for example, a thermostabilizer, a color, and a 
pigment in the resin constituent of this invention if needed, a release agent, a nucleating additive, an antistatic 
agent, a flame retarder, a surfactant, various polymers, a bulking agent, etc. — one sort — or two or more sori 
may be combined and you may add. 

[0042] The polyacetal resin constituents of this invention may be powder-like mixture and melting mixture, anc 
can be prepared by mixing with polyacetal resin and a urea derivative by the approach of common use of other 
additives as occasion demands. For example, after mixing ** each component, kneading with the extruder of 
one shaft or two shafts, extruding and preparing a pellet, The pellet (masterbatch) with which presentations 
once differ is prepared, the approach of fabricating, and ** — Specified quantity mixing (dilution) of the pellet 
carried out, shaping is presented, after making a urea derivative adhere to the pellet of the approach of 
obtaining the mold goods of a predetermined presentation, and ** polyacetal resin, by spraying etc., it fabricab 
and the approach of obtaining the mold goods of a predetermined presentation etc. can be adopted. Moreover, 
in preparation of the constituent used for mold goods, if the particulate matter (for example, particulate mattei 
which ground a part or all of polyacetal resin) of the polyacetal resin which is a base, and other components 
(urea derivative etc.) are mixed and melting kneading is carried out, it is advantageous to raising distribution ol 
an additive. 

[0043] In a fabricating-operation (especially melting fabricating operation) process, the polyacetal resin 
constituent of this invention can control notably generation of the formaldehyde by oxidization or a pyrolysis c 
polyacetal resin etc., and can improve work environment. Moreover, adhesion (mould deposit) of a 
decomposition product etc. in metal mold and extraction of the decomposition product from mold goods can b 
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controlled notably, heat aging nature can be improved substantially, and many problems at the time of a 
fabricating operation can be solved. Therefore, the resin constituents of this invention are approaches, such as * 
the shaping approach of common use, for example, injection molding, extrusion molding, compression molding, 
blow molding, a vacuum forming, foaming, rotational casting, and gas injection molding, and although various mold 
goods are fabricated, they are useful. 

[0044] The polyacetal resin mold goods of this invention which consisted of said polyacetal resin constituents 
contain the urea derivative, and there are very few formaldehyde yields. That is, the mold goods which 
consisted of said polyacetal resin of the former containing stabilizers, such as an antioxidant, generate 
comparatively a lot of formaldehyde, and pollute the others and the living environment which are corrosion, 
discoloration, etc., and work environment. For example, it sets to dry type (constant temperature under a 
desiccation ambient atmosphere), and the formaldehyde yield from the polyacetal resin mold goods generally 
marketed is 2 the surface area of 1cm. It is about hit 2-5microg, it sets to wet (constant temperature under a 
humid ambient atmosphere), and is 2 the surface area of 1cm. It is about hit 3-6microg. Moreover, even if it 
controls a process condition, it sets to dry type, and it is 2 the surface area of 1cm. It sets to wet below 
2.0micro [ of hits ] g, and is 2 the surface area of 1cm. It is difficult to obtain the mold goods below 2.5micro 
[ of hits ] g. 

[0045] On the other hand, for the polyacetal resin mold goods of this invention, it sets to dry type and a 
formaldehyde yield is 2 the surface area of 1cm of mold goods. It is below 1.2microg (about [ 0-1.2micro ] g) 
below I.Smicrog (about [ 0-1.5micro ] g) still more preferably especially below Umicrog (about [ 0-1.7micro ] g) 
preferably below 2.0micro [ of hits ] g (about [ 0-2.0micro ] g). Moreover, it sets to wet and a formaldehyde 
yield is 2 the surface area of 1cm of mold goods. It is below 2microg (about [ 0-2micro ] g) still more preferably 
below 2.2microg (about [ 0-2.2micro ] g) preferably below 2.5micro [ of hits ] g (about [ 0-2.5micro ] g). 
[0046] The polyacetal resin mold goods of this invention usually have said formaldehyde yield in dry type and 
wet both sides in either dry type and wet that what is necessary is just to have said formaldehyde yield. 
[0047] In addition, the formaldehyde yield in dry type can be measured as follows. After cutting polyacetal resin 
mold goods as occasion demands and measuring surface area, the suitable amount (for example, extent set to 2 
the surface area of 1 0-50cm) of the mold goods is put into a well-closed container (capacity of 20ml), and it is 
left at the temperature of 80 degrees C for 24 hours, then, the inside of this well-closed container — water — 
5rnl — pouring in — the amount of formalin of this water solution — J IS K — a quantum is carried out 
according to 0102 and 29 (term of formaldehyde), and the formaldehyde yield per surface area of mold goods 
(mug/cm2) is calculated. 

[0048] Moreover, a wet formaldehyde yield can be measured as follows. After cutting polyacetal resin mold 
goods as occasion demands and measuring surface area, the suitable amount (for example, extent set to 2 the 
surface area of 10-1 00cm) of the mold goods is hung and sealed on the lid of the well-closed container 
(capacity 1L) containing 50ml of distilled water, and it is left at the temperature of 60 degrees C in a thermosta 
for 3 hours, then, a room temperature — 1 hour" — leaving it — the amount of formalin of the water solution in 
a well-closed container — J IS K — a quantum is carried out according to 0102 and 29 (term of formaldehyde), 
and the formaldehyde yield per surface area of mold goods (mug/cm2) is calculated. A numerical convention of 
said formaldehyde yield in this invention is [ in / mold goods / of the polyacetal resin constituent containing the 
additives (the usual stabilizer, release agent, etc.) of common use /not only /not only /the mold goods of an 
inorganic bulking agent and the constituent containing other polymers ] applicable also about the mold goods 
(for example, a multi-color molding article, coat mold goods, etc.) with which most front faces (for example, 50 - 
1 00%) of the mold goods consisted of polyacetal resin, as long as polyacetal resin and a urea derivative are 
included. 

[0049] The mold goods of this invention are suitably used as the components and a member of the mechanism 
elements (active parts, passive component, etc.) of the automobile field, or the electrical and electric equipmen 
and the electronic field, building materials and the piping field, daily needs (life) and the cosmetics field, and a 
medical field (medical care and the therapy field), although it is usable for any applications (for example, the 
knob as bicycle components, a lever, etc.) from which formaldehyde serves as evil. 

[0050] More specifically as a mechanism element of the automobile field, the mounted electrical and electric 
equipment and electronic parts, such as electric system components, such as interior parts, such as an inner 
handle, a FEERU trunk opener, a seat belt buckle, an assistant lap, various switches, a knob, a lever, and a clip, 
meter, and a connector, audio equipment, and a car navigation device, the components in contact with the 
metal represented by the carrier plate of a window regulator, door-lock actuator components, mirror 
components, windshield^wiper-motor system components, the components of a fuel system, etc. can be 
illustrated. 

[0051] the electrical and electric equipment - an electron — a field — a mechanism element — ****** — 
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polyacetal resin — mold goods — constituting — having — and — a metal — a contact — a large number — 
existing — a device — components — or — a member — [ — for example, — a cassette tape recorder — etc. 
— audio equipment — VTR (video tape recorder) — eight — mm — video — a video camera — etc. — video 
equipment — or — a copy machine — facsimile — a word processor — a computer — etc. — OA (office 
automation) — a device — further — a motor — a spring — etc. — driving force — operating — a toy — 
telephone — a computer — etc. etc. — being attached — a keyboard — etc. etc. — ] — etc. etc. — it can 
illustrate . Specifically, a chassis (base), gear, a lever, a cam, a pulley, a bearing, etc. are mentioned, 
furthermore, the light and the magnetic media components (for example, a metal thin film mold magnetic tape 
cassette, a magnetic disk cartridge, an optical magnetic disk cartridge, etc.) with which at least the part 
consisted of polyacetal resin mold goods — it can apply to the metal tape cassette for music, a digital audio 
tape cassette, 8mm video tape cassette, a floppy disk cartridge, a mini disc cartridge, etc. in more detail. As an 
example of light and magnetic media components, tape cassette components (the body of a tape cassette, a 
reel, a hub, a guide, a roller, a stopper, lid, etc.), disk cartridge components (the body (case) of a disk cartridge, 
a shutter, clamping plate, etc.), etc. are mentioned. 

[0052] Furthermore, the polyacetal resin mold goods of this invention are used suitable for extensive life 
relation components, makeup relation components, and medical relation components, such as an electrode 
holder of building materials and pipe fittings, such as lighting fitting, fitting, piping, a cock, bibcock, and toilet 
peripheral-device components, stationery, a lip cream and a lip stick container, a scrubber, a water purifier, a 
spray nozzle, a spray container, an aerosol can, a common container, and a hypodermic needle. 
[0053] 

[Effect of the Invention] Since the polyacetal resin constituent of this invention contains the specific urea 
derivative, it can improve substantially the thermal stability (especially melting stability at the time of a 
fabricating operation) of polyacetal resin. Moreover, the yield of formaldehyde can be extremely controlled to a 
low by little addition, and work environment can be improved greatly. Furthermore, even if it is under a severe 
condition, generation of formaldehyde can be controlled, adhesion (mould deposit) of a decomposition product ir 
metal mold, and extraction of the decomposition product from mold goods and the heat deterioration of mold 
goods can be controlled, and the quality and the moldability of mold goods can be improved. 
[0054] 

[Example] This invention is not limited by these examples although this invention is explained more below at a 
detail based on an example. 

[0055] In addition, in the example and the example of a comparison, it evaluated as follows about the yield of 
the formaldehyde from dry type and wet mold goods. 

After putting the resin sample of ten [formaldehyde yield from mold goods in dry type] test pieces 
(2mmx2mmx50mm) (the total surface area of about 40cm 2) into the well-closed container (capacity of 20ml) 
and heating within a thermostat at the temperature of 80 degrees C for 24 hours, air cooling was carried out tc 
the room temperature, and 5ml of distilled water was poured in in the syringe, the amount of formalin of this 
water solution — J IS K — the quantum was carried out according to 0102 and 29 (term of formaldehyde), and 
the formaldehyde gas yield per surface area (mug/fcm2) was computed. 

[0056] After hanging and sealing the test piece (100mmx40mmx 2mm; the total surface area of 85.6cm 2) whicl 
excised and obtained four sides from [formaldehyde yield from wet mold goods] plate-like mold goods 
(1 20mmx1 20mmx2mm) on the lid of the bottle made from polyethylene containing 50ml of distilled water 
(capacity 1L) and leaving it at the temperature of 60 degrees C in a thermostat for 3 hours, it put at the room 
temperature for 1 hour, the amount of formalin of the water solution in the bottle made from polyethylene — 
J IS K — the quantum was carried out according to 0102 and 29 (term of formaldehyde), and the formaldehyde 
yield per surface area of mold goods (mug/cm2) was computed. 

[0057] After mixing the anti-oxidant [pentaerythritol tetrakis [3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate] 

0. 3 weight section and a urea derivative at a rate shown in a table 1 in examples 1-8 and the example 1 of a 
comparison - the 3 polyacetal-resin 100 weight section, melting mixing was carried out with the twin screw 
extruder, and the constituent of a pellet type was prepared in them. Using this pellet, with the injection moldin; 
machine, the test piece was fabricated and the above-mentioned assessment was performed using this test 
piece. A result is shown in a table 1 . 

[0058] In addition, it evaluated like the above about the non-added example of a urea derivative, and the 
example using 1 and 1 -dimethyl urea and 1, and 3-dimethyI urea as stabilizers other than the urea derivative c 
this invention for the comparison. 

[0059] The stabilizer of the polyacetal resin used in the example and the example of a comparison, an 
antioxidant, a urea derivative, and others is as follows. 

1 . Polyacetal Resin (a) : Polyacetal Resin Copolymer (P olyplas tics Make, "Duracon") 
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2. Anti-oxidant (B) : P entaerythritol Tetrakis [3-(3, 5-G T-B utyl-4 -Hydro xyphenyl) Propionate] 

3. Urea (Derivative Oft-Methylurea (D) : (Biuret E)Urea Heating Condensation Product (Warm Water Insoluble 
Matter of 160 Degrees C /5-Hour Pyrogenetic Reaction Product) 

(f): (BIUREA g)jB nitrogen (iso butylidene diurea: Mitsubishi Chemical make) 

(h) :CDU (2-oxo— 4-methyl-6-ureido hexa hydro pyrimidine: Chisso Asahi Fertilizer) 

(i) : Holum nitrogen Two-mol powder (Mitsui Chemicals, Inc. make) 
0): Holum nitrogen Three-mol powder (Mitsui Chemicals, Inc. make) 

4. (Stabilizer K):1 of Others, 1 -Dimethyl (Urea L):1 , 3-Oimethyl Urea [0060] 
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[0061] While work environment is greatly improvable since the resin constituent of an example has the very 
small yield of formaldehyde compared with the example of a comparison so that more clearly than a table, the 
quality and the moldability of mold goods can be improved. 

[Translation done.] 
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-Jl^4->] -1,1 -v^^Jl/X^JU} - 2, 4, 
8, 1 0-rh7t^7tfD [5, 5] 
4, 4' -5^b* (3-^^-6-t-^7x 
y-;U) , 1, 1, 3-h«J7 (2-^-4-tH 
D^y-5-t-7»7x;-Jl/) -f*>ts>Etfi^& 

tO 0 2 5] 7 3- >«K<fcB6±SB^tt, p>y- 
40 >m. 4-y h^->-2, 2, 6, 

y^Jl/b^US>>, 4 -^>y*< Jl^4->- 2, 2, 
6, 6-Th7^fiHf^'JyX 4-7x/^y- 
2, 2, 6, 6-7h7^fJHf^'Jy>, b X - 

(2, 2, 6, 6 -rh7^fJI/-4-fc!^U^l/) * 
^tfl/— h, bX- (2, 2, 6, 6 -7=" K^^^Jl/- 
4-b^U^JU) T D — t'7- (2, 2, 6, 6 
-7- h "y^^)V- 4 - b^U >W t'7- 

(2, 2, 6, 6 - v- v =? y 4 - b^u -t 

A>r-h, b'X- (1, , 2, 2, 6, 6-^>^^^ 
5(9 4 - b^'U irA*v--h, bZ C2, 2, 6, 
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6 -7- v 4 - e^u fU7^i/- k 

1, 2-b'X (2, 2, 6, 6 

^'JyJW+i/) X^> t 7 jc- Jl/- 1 -f75 1 Jl/7> 
>, 7xZ;b-2-t7W75X N, N ' -zs7x. 

4-7xZl/>y7^X N - :7 3L-J!/- 
N' - i/>7 w\*pis)l- 1 , 4-7i^l/>y7$ >fc 

[0 0 2 6] U >»»^S6jha^tt, MJ-Y7 
7^X77^, MJ 7H W777^ K MJ 

xy-ji/x jc- ji/7^x^7-r k y7i-jKVT^ 

^^77^f 7x-Jk/i'7fyJ^777'f 

2, 2-y5PU>t:X (4, 6 t -79~)ly^- 
)V) *9^)l-fcxy y>( K 4, 4' -^'Jf>tf7 

(3 -y ^JU- 6 - t -^7i- Jl/) z/MJ^vJl/ 
*^^7^fh, h'J7 (2, 4 - v- t -~?^)ly 
)V) *XX7"f K h'JX (2 - t -^JU- 4 

)VyjL— M 7kxyr-( K mjx (2, 4-^-t- 

7^;U^^-JU) ^77^f h, h'JX (2-t-^5 1 
)l>yjL-)l) -foxy 7-th, fx (2-t-^7i 
njW t< K MJX [2- (l, l - 

V*^)V-?u)dM -yjL-)\,] ^yyy^ K MJ7 
[2, 4- (i, i -y^^ji/yp tf;u) -^jc-;u] 

*X77^h, MJX (2 -y^DA.^y;i/7xn;i/) 
*X77<h, MJX ( 2 - t - y^)V- 4 - y 

tfMJXfMX7>fX hUypeW77w>, h 
u :/^;i/*x:7^ >, h U D^vJl/T^XX^ >, 

^^x^t'- Ji/Tfcx:^ > % 7 V)Vi?y3L-)\,i£xy 
h'J7xr:;i/^7 7^>, y^JUX x-JI/- p - 
T-i/))s7frX7^ >, p -7-yJk;7xZJ^77>f 

>, p - h U JUi^cn- )Vi&yy ^ ^ - p - y - 
Ji^x -;i^xx^ >, v- p - h ijjux 

4 K U - m- 7$y 7xZj^X7^ >, h'J- 
2, 4-y^f;i/7x-JI/^7^>, MJ - 2 , 4, 

6-hu y^^xx-ji^xTw >, h u - o - h u;u 

*^7^>, hU-m- h , JW7 7>C >, MJ — p — 
S , j;^77^>, MJ-o-7-y^77^>, h 
'J - P - 7-yWX7^f >, 1, ( 37 x ~ 

)V-fcyy h J) y~? >te£<D*yy j yit^mtzEtf^ 

[ 0 0 2 7] t Hp*; >*Bftl»±a*cf4, WAtf, 
2, 5-y-t-7^JkHD*;>^m^ * 
y U >*»fbB6±3W^tt, 6-ih + y-2, 

2, 2 -yt Kn^y U 

ft^^Ptfn-h, yX^Umy^Plf^ 

[ 0 0 2 8] CltiecD^{bl»lh^]«-ax«-a^±f^ 
fflt^Ci^tt^ »SU^IMtR±ac»4, 7x7 



(5) 1 1 - 3 3 5 5 1 9 

8 

tC, #JxJ£, 1, 6 -^\*"9->> ? ^-JU- t*X [3- 
(3, 5 - v - t -t/^JU- 4-t KP*v^x~Jl/) 

^nt:n- h] &ifoc 2 -io7;u*u>> > ^-;i/-e 

X [3- (3, 5-v?-»ttCa-6 7JU+;i/-4-h H 
□ *~>:7x-jU) ?pet*-M h'Jxf 
U>yij tfx [3- (3- t -y^JU- 

W-4-tHP*y7x-W T^Dhf^^-h] 

i0 [3- (3, 5 ->>-#«£C3-6 7*t*-4-tHD 

MJX [3- (3, S-y-t-T'W^-tHP* 
f>^x: — Jl/) yae«-h] ti.E<DCz-* 7JMrl/> 
MJ:*-^-fc:X [3- (3, 5-v-#lftC3-fi 7;U 
^-4-hFD*y7x-« ^Dtft*-H ; #J 
*tf, ^X'J7U h-JU^h^^X [3- (3, 5 
-y-t-^Jl^-4-tFP^y7xzW 7a X* 
H &£<Z)C«-8 7Wl/>fh7t-^Th7* 
X [3- (3, 5 -y-»iC 3 - B 7;U*JU- 4 - t K 

[0029] ^nftottftssiffltt^fflTxtt-aeii: 
o oiten;»Lt, o. 01-511 

SB, #£LO40. 05-2. 5119, SCO. 1 — 
[0 0 3 0] JtSteM^Wfl^Wctt, fi^^td* 

>, ^x^/-;U7^>^<H^MS^7^>, 

U>y7$>^t*^S^2il7$>X^3i7^ 
» , 7 ^ K^b^^J (?D>7= H, YV7^;i/8v7 
S K^:^O^filfiAJU^>K7^ K, P-7^7^>X7 

, #'J75y h'J7^>S (^7^^>, 7-fe 
h^7^^ >, ^<>^^7^-S >ft£«)^7t5 

JUXtt*OR*#: (^^vJU, ^U^>^<H) , is bis 
[0 0 3 1] S^-&WMSgchL.T«, ^il/A7 

y^>mm, ^fS#U7S>-^7^>8tJii^i:^ 

D>3, -7"<D>6, t<n>66, MD>11, ^~ 
5^ <P/1 2, t^P>MXD6, t^P>4-6 ( ^--f 
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□ >6 - 1 0, ND>6-1 1, ND>6-12, 
t^fo>6-66-61 0fti:O*illXtt*I*#U y 

[ 0 0 3 2] *fF*L^«*$*fls^«fctt. #U75y 

£) ^sns. ^ ^ >, 7^yg|Jjg (* 5 5 > 

Zj:^Tt)^i7=yTOW^l/K £ SKlte. 
>««t >-*Jk^7Jl^t , «M::3Kttl 

[ 0 0 3 3] utif,0)g$ttft^«MTrX«ri 

ij y-u^-jimm i o om««k:»lt, o. 01-5 

Sf*U<ttO. 05-2. 511^ (WfcO. 
1 — 1 MM) ««<OttH**SSM?TS*. 
[0 0 3 4] 7J^'JZtt7J^U±gJIft^<i:L 
Ttt, 7JU*U*« (th'J^A, *UOA^« Xtt 

: &«l;fr;i'3tf>&£<Z>46 ; C a O, MgOft^OO&JB^b 
^iCaCOa , MgCOs^^MSi ; 7JU* 

[0035] «rE*ji/#>K&K*a*««-rs*;i/#> 

StlTft ^*S5cl -3 6SK©ttfnxtt^iainlBIIS 

[ 0 0 3 6] WEfS»B)Ij51!l*;U#>l8tbTtt, K 
7 5, J>1, ^U>gL $'JXf>i, /t;U5^>K, 

iZO^>K, J E>^ 7 >^, ^'Jy>8, tD7°7 

»36:i:<DttS!C6-36 h U A ;i/7R>Ka £(7)^ffi# )U#> 

m. tFD + ^f7'J>8, U>=f», ^x>^£: 
[ 0 0 3 7] fflE^FiaaiBltejBS*;i/3iK>|ti:L/Ttt, ^ 



(6) |$M¥ 1 1 - 3 3 5 5 1 9 

[ 0 0 3 8] fifjfB7;i/^j ■J3U47JkftU±JB&JIMbS-«l 
tt, *f*X*4-«&±*fi^TffifflT*, ^Ot'J^ 
tt, #'J7t*-;i.»iliiooiiai:»LT, 0. 0 

01-1 0 mix ff^Kiio. 00 1 - 5 saa$ 

»i:o. O0l-2mmgf5) aA0ttBBA>&Xft-?«- 
[ 0 0 3 9] WE8YbB6±«l. S*«Wib£«K Rtf7 

10 fbi»±aftrx/xtta***<b-&* (b> (a 

MJt) tt, 0H*«, M# (A) /«# (B) =0. 1/ 
1-10/1, »*L<tt0. 2/1-10/1, $e 
b<te0. 3/1-10/1 (MiB, o. 5/ 
l-5/l) 8ft<z>ttB*>e»KT**. »i:B*R» 
#0)«^3W*<&5t, *J^7^ThF0Mi^ 

[0 0 4 0] ^a)J:3&ft|-&<Ojac» (A) 43<fctf (B) 

#U7-fe^-JU»llil 0 OMMSBfcJ* 
LTO. 05-1511^ eU«0. 1-lOS 
20 ftffi, £SK:S?SU< t40. 1-5S»SB («*.tf, 
0. 1 - 3 11® . 4#tr0. 3-3m*g&*IfiT£> 

[0 0 4 1] *»W<Z>»JBa^«5^«, MfclEDTft 

asm*!, mxit* m&mm. sft»RtfM»*«&»fi 

«L HI^L «aL *MtlS5jtS!K IBftftt. WSSteak 

[0042] *nw<ni$*)T^$-)vmm&i&m^ n 

[ 0 0 4 3] *»W<0#U7-fe^-JU»llBttJ5S«Itt, fi£ 

^iinx (#(:^«lini) iski&ut, #u 7-fe^ 
-JWJ]6o^Yb^«^^fj:^tc^^*;i/A7;U7 :? t H 

h) > ^ a D Q ^bO)^*0ltij^ifi:ML, t- 
50 hx-^>^flt**«*iBfe*T$, a»SDXl«ott|Bin 
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<Df&MJj&, 0H*tf, tttUAJg* Wltif&M. ENtt&flK 

zfu-fm* MQf&m. ftfei&M, mfcf&M. #*-f > 

[0 0 4 4] ttlB#U7-fe*-;U»|gjafiE«JT«ft*n' 

lcm 2 afc02-5/igg«T*0, *Ej£ (SffiSiH 
^itT) K&t^T, SBIlcm 2 Sfct)3~-6/zg 

T\ gillcm 2 ^^02. 

[0 0 4 5] cnc^tLt, *S89i<B#U JMM 

MiS.H (fcSKcfe^T* MA7JI/?t 
J*7£i&<Z>S®S| lcm 2 ^fc 0 2 . 0/x g JSAT (0 — 
2. 0//glS) , ff^Ktii. 7ugHT (0- 
1 ■ 7 u g iS) , $ 6 Cff * L < 1 . 5 ul g J^T 

(0—1. Siig^S) , 1. 2^gRT (0 — 

1. 2MglS) T£>3„ iSH^liT, *;ua 

7Jl^Tt h^^i^f D D «0IM1 cm 2 ^fc0 2. 
5^g^T (0-2. 5/iglS) , £?£U<te2. 2 
ugi^T (0-2. 2iigg|) , £ £t;r£?£L< «2 
Mg^T (0-2uglf) T'*S. 

[0 0 4 6] *5MB<D3Rij 7-ir^-JHSfig^n a nH, (£ 

[ 0 0 4 7] S£SCTcr)^;i/iU7 JU^t 

Sc^ScDii^S SHSlO-5 0cm 2 

*>Hft) £SH§§g (Sl20ml) £A*U iSS8 0 

SmiaAL, ^<7)7kJSffi(Z)*;^TU J I S K 

0 1 0 2, 2 9 (*J^7^ftKO» Kfi£oT5£« 
U f£^p D p<Z)3l®ff M§£: 9 <nifr)V2±7 )V"r\i KSE£fi 
(Mg/cm 2 ) £*£>;5a 

[ 0 0 4 8] Sfc, SStO^Jl/A7 JU^fc: K58£fi 
^^p n D C051^« (WAH SiWl 0-1 0 0 cm 2 £ 



(7) <$M3jZ i 1- 3 3 5 5 1 9 

2£ 

fc*6*> ft, »S«*5 0m 1 *£tr«HJ*8 (fil 
L) <D*KfiTtfT«BJU HflWrtfca8E6 0tT3 

*<B*8fS<B/|x;i,v U >*ft J I S K0 1 0 2, 2 9 

®«l!§fc9<D7fc;UA7JUxt K38£fi (/xg/cm 2 ) 

#»J7-fe*-;u»lB, R*K«#ft$& 

26? *T^*U7ii^-jt/^SI^*^^p a p(CO^T^:^ 
Tfc<, *§S«i3fc«Sk ft&<2#U V-ft^W"r^Sa^<D 

tf, 5 0- 1 0 0 %) ^7RU7-b^-JU»IBT»)«Sn 

itmma ^fe^p a D^«®5£;^p n n^^) 

[0 0 4 9] *^0JcD^p a nte, *Jl/A7Ji^fc F**S* 
^ £) . *»-E«»». Bffip°p (£») • ftffip a p#§?> 

[ooso] io*#wctt, iM«^v<o«i«ina^ 

[0 0 5 1] «ft • «^»»<D««|«fii:bTtt, *U 

7-fe^~;uium^o^p c D Ttg^$n, ^o^Mtg^^^^c 
u^-y^^cD^--^^ vtr (tf^^-^-y 

*mm. XUnt 6 -!, 7r47x5'J, 

3 > ^3. — ^ — T^cHcoO A (^-37^ h ^ — 

(11) . i//^-, Ax ^-u-, (dg^Ti 

5(9 h, 7D 7 tf-fVx^-h'Jry> ^-^-< 
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7p^p a pOJI##i£UTte, ^-:/*f-t:^ hSBp"* It—? 

[0 0 5 2] *«eB©#U7-fe^-JU»ISriE» 
ffite* BBBJSSA, ft*, Ef> =3^y^> tea, 

[0 0 5 3] 
[0 0 5 4] 

[0 0 5 5] a*, JtlB«IRtftt;lt«lc*^"C, K^;^ 

[^^^(7)pjc^p a p^eoD^;i/A7JU^t: K56£«] 
H~ (2mmx 2mmX 5 0 mm) 1 01 (»Sffi«*<J4 

ocm 2 ) v>mmv>?)v$:&mi&m mm 2 om 1 ) 

Ig*5ml^y'J>yf:taAl 
7^0 H <£>7Ki§iK<E>*;U t U>1S, J IS K010 
2, 2 9 (*J^7;i/fk F<om Cfot^il, g 

[ 0 0 5 6] [m^7T<D^B n p^e^)^Jl'A7JW'?t: K 
¥1SJKi*^a (1 2 Ommx l 2 OmmX 2m 
m) #6 4 322€r^Ol^bT#fc^)t (1 0 OmmX 4 0 
mmX2mm;iHi8 5. 6 c m 2 ) £^§7k 5 0 
m 1 44ft*'Jifl/>!l« (MIL) (OMfcffiTtf 



8) 4*BB¥ 1 1 - 3 3 5 5 1 9 

*^7U >S* J I S K 0 1 0 2, 2 9 (3ftJl/A7JU 
rtFOS) Kfi£oT5£SU ^p D p(D^@aS^Dco 
*AA7JPf t (Mg/cm 2 ) SJKBLfc. 

[0 0 5 7] *Sfi#] 1-8 &ttt£g£#J 1 - 3 

#U7-fe*-ju»i»i o oiisc, SflsteiLSfl 

^XiJX'Jh-JI/Th7*X [3- (3, 5-v-t- 
7*^)1- 4 - b K n^->^x-;w ypet*-M 
i0 0. 3»agl5i, R*R«# & t« 1 iCSf K^TBd 
L^cfl -HliflFlH«fcJ:0*]BiB^b, 
fiE*S:BII!L/fc. CCD^U-/ hfcffltvr, ttttidc««^ 

[0058] it mmmm&^mncD 

[0059] siii«*<fcrKJt««-effifflbfc#U7-fe^ 

1. #ij7-k*-;u»nt 

(a) : #11 71r^ — ;HBB3*U V- 
y&X OHO W=l^Z1>\ ) 

2. m<tm±m 

(b) :^>^X>J7'Jh-^fh7^ [3- (3, 

5 - y- t - ^Jl/- 4 - t KD^y7xx;i/) 7°D fcf 

3. K«R^ 

30 (c ) : N-^^Jl/R* 

(d) : h 

(e) : RJRaiMtR^tf (1 6 0 TC/ SPSHBftURE** 

(f) : 

(g) : IBfi MV^Uf>y^l/7:HIftf 
(#) S) 

(h) : CDU (2-^^7-4-/^^-6-^1/^ 
F^-tA^Hoe'J^yy^^VMfi («0 ) 

(i) : tfJUASSK 2=E)\,m (=#fl:^ (#10 H) 
40 (j) : *J^S$ 3^;Mft («0 «) 

4. *<Dm<o&fem 

(k) : 1, 1 -v^^R* 

(i) : i, 3-*j*=?)vmm 

[0 0 6 0] 
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15 16 

mi 













1 


2 


3 


4 


5 


6 


~ 7 


8 


i~i 


2 


3 


* U7ir*-;MttJg 


a 

100 


a 

100 


a 

100 


a 

1O0 


a 

100 


a 

100 


a 

100 


a 

100 


a 

100 


a 

100 


a 

100 


mmm 


b 

0.3 




b 

0.3 


b 

0.3 


b 

0,3 


b 

0.3 


b 

0.3 


b 

0.3 


b 

0.3 


b 

0.3 


b 

0.3 


b 

0.3 


g.^ a^r. 


c 

0.3 


0. 3 


e 

0. 3 


f 

0.3 


& 

0.3 


h 

0.3 


i 

0.3 


j 

0.3 












— : 














k 

0.3 


1 

0.3 




g/cm 2 ) 


1.5 


0.3 
1.6 


1.4 


0.7 


0.5 


1.3 


0.4 


0.3 


>15 


9.9 


15 


fiSUu g/cm 2 ) 




2.0 


1.8 






1.1 


1.3 


26 


8.6 


12 



[0 0 6 1] g.tOBB^^.fceil;, JttSfisj (ctt^T, t&T'hZ^tztb, ItlSSl^^f <SlT#5tife 
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